Background: Recurrent musculoskeletal pain has an apparent repercussion on health care costs, employment productivity and quality of life. Lateral epicondylalgia, is a common recurrent musculoskeletal complaint that is often confronted by physical therapists. Pain, reduced grip strength and functional disability are main problems seen in chronic lateral epicondylalgia patients (CLE). The complexity in pathophysiology of CLE is reflected by the lack of consensus on management and remains a therapeutic challenge. Purpose of the study was to investigate the effectiveness of Mulligan's mobilization with movement and myofascial release technique on pain, pain free grip strength and functional disability in recurrent chronic lateral epicondylalgia patients. Methods: Thirty subjects within age group 25-50 fulfilled the inclusion criteria were recruited in this study. The subjects were divided into two groups; Group A (Experimental) and Group B (Control). Group A underwent Mulligan's Mobilization with movement, myofascial release technique and Conventional treatment, Group B underwent Conventional treatment only. Interventions were conducted over a period of 4 weeks, 3 sessions per week, 1 session per day. All subjects were assessed for pain free grip strength using hand dynamometer, functional disability using Patient rated tennis elbow evaluation questionnaire and pressure pain threshold using pressure algometer before and after intervention. Results: Mulligan's MWM combined with myfascial release technique and conservative treatment is more effective in treating recurrent chronic lateral epicondylalgia. Conclusion: This study asserts a multimodal treatment approach for the management of recurrent chronic lateral epicondylalgia by relieving myofascial, articular and nervous system impairments.
INTRODUCTION
Lateral epicondylalgia is the most common affliction of the elbow which results in considerable morbidity and financial cost in the healthcare industry 1 . This prevalent painful disabling musculoskeletal disorder is characterized by pain in the external aspect of elbow exacerbated during elbow extension with the wrist in flexed position or by resisted extension movement of the wrist with the elbow in extension and during grasping and gripping activities. This injury is a major challenge, as it is difficult to treat, prone to recurrence and may last for several weeks or months, with an average duration of a typical episode which has been reported to be between six months to two years 2 .
Morris and Major described it as 'lawn tennis elbow'. Runge described it as 'writer's cramp'. Lateral epicondylitis is an inappropriate term as the primary pathology is due to collagen disorganisation rather than inflammatory changes 3 . The preferred nomenclature is lateral epicondylalgia, as the suffix `-algia' denotes pain; the pathophysiology of the condition is less commonly inflammation or degeneration than it is predominantly hyperalgesia and pain 4 . If patient have symptoms more than 3 months, LE can be referred as chronic.
Epidemiological studies indicates LE typically affects people between the ages of 35 and 60 with incidence of 4-7 per 1000 per year in the general population 5 with the annual incidence of 1-3% in the general population which increases to 19% in 30-60 years old population and up to 9.1% of tennis players. Shiri et al reported on a population study that the prevalence of LE is 1.3% 6 .
The prevalence was equal in men and women and was highest in those aged 45-54 years old and appears to be more long standing and severe in women 6 . Changes of racket, altering stroke technique, and exercising to build-up muscle strength have been reported successful in alleviating the symptoms of LE and preventing recurrence 7 . It is found that physical load factors, smoking and obesity are strong determinants of epicondylosis 6 .
Major complaints of LE patients are pain, functional difficulty and reduced grip strength affecting activities of daily living related to wrist and forearm movements. The grip strength is affected in chronic cases mainly due to 2 factors, voluntary deterioration of effort of patients to avoid pain and due to wasting of forearm muscles as seen in long standing conditions 8 .
LE is thought to result from overuse of the ECRB muscle by repetitive microtrauma resulting in a primary tendinosis of the ECRB, with or without involvement of the EDC. Results from cytological studies shows that is a non-inflammatory and degenerative process leading to a disarray and untimely tendon repair termed 'angiofibroblastic tendinosis' 12 which was characterised by key changes like increased cell numbers, increased production of ground substance, neovascularization, increased neurochemical concentration, disorganised and immature collagen. All these changed occurs if the tendon fails to heal properly after injury or due to overuse. Studies found that it is difficult to completely exclude an inflammatory component in LE due to a number of factors such as clinical observation of swelling and warmth, the proven positive effect of anti-inflammatory drugs and corticosteroids. It still remains unknown whether inflammation precedes degeneration in the more acute phase of this condition. Pain mechanisms in CLE are due to central sensitization and the triggering of nociceptors by neurotransmitters or biochemical irritation due to the noxious products of cellular activity. Substance P found in the origin of ECRB tendon, has powerful influence on pain modulation in central nervous system. LE is clinically diagnosed by mill's test or cozen's test. The natural course of the condition seems to be favourable, with spontaneous recovery within 1-2 years in 80-90% of the patients; however there is very little scientific data available on the natural history of the disease. Although often described as self-limiting, overuse chronic type injuries are not always self-limiting and can result in prolonged symptoms and be prone to recurrences.
There have been over 40 treatments used for lateral epiondylalgia, but currently, no general consensus exists as the most appropriate management for Lateral Epicondylalgia. Very few studies are available for the myofascial release technique and no studies are available for the combined treatment of Mulligan's mobilization with movement and myofascial release technique in recurrent chronic lateral epiondylalgia. Hence, a need arises to rule out the usefulness of, the addition of myofascial release technique with Mulligan's MWM and conventional treatment for patients with recurrent chronic lateral epicondylalgia. This study investigates the effectiveness of MWM and myofascial release technique on pain, grip strength and functional disability in recurrent chronic lateral epicondylalgia patients.
Mulligan's Mobilization with Movement (MWM) is a technique developed by Mulligan for treating CLE. MWM is a form of manual therapy that includes a sustained lateral glide to the elbow joint with concurrent physiological movement 9 . This mobilization technique is often used to correct the faulty position of the elbow joint is being widely used in management of musculoskeletal disorders. Miller 5 described in his case report the use of the MWM for lateral epicondylalgia resulting in reduced pain, improvement of painfree grip strength (PFGS), and increased ability to tolerate resisted isometric wrist extension.
Myofascial release technique is the application of a low load, long duration stretch to the myofascial complex in order to relieve fascial constrictions 10, 11 . Muscle imbalance is one of the important aetiological factors in chronic lateral epicondylalgia. So application of MFR intended to restore optimal length, decrease pain and improve function in CLE.
Aim of the study:
The aim of this study is to find out the effectiveness of mulligan's mobilization with movement and myofascial release technique in improving pain free grip strength, pressure pain threshold and functional disability in recurrent chronic lateral epicondylalgia patients.
Objectives of the study :
1)To determine the effectiveness of mobilization with movement technique and myofascial release technique in improving pain free grip strength using hand dynamometer in subjects with recurrent chronic lateral epicondylalgia.
2)To determine the effectiveness of mobilization with movement technique and myofascial release technique in improving ISSN: 2455-0159 International Journal of Medical and Exercise Science |2017; 3 (3) Page 329 pressure pain threshold using pressure algometer in subjects with recurrent chronic lateral epicondylalgia.
3)To determine the effectiveness of mobilization with movement technique and myofascial release technique in improving functional disability using Patient Rated Tennis Elbow Evaluation Questionnaire in subjects with recurrent chronic lateral epicondylalgia.
Null hypothesis:
There will be no significant difference in pain free grip strength, pressure pain threshold and functional disability after the application of mobilization with movement technique and myofascial release technique in subjects with recurrent chronic lateral epicondylalgia.
Alternative hypothesis: There will be significant difference in pain free grip strength, pressure pain threshold and functional disability after the application of mobilization with movement technique and myofascial release technique in subjects with recurrent chronic lateral epicondylalgia. Procedure: 30 subjects between the age group of 25-50 years who fulfilled the inclusion criteria were included in the study. The duration of LE was more than 3 months and recurrent episode. A standardized assessment conducted prior to their inclusion in the study. Subjective assessment of the patient was done which includes name, age, gender, chief complaints, duration of the condition and history of the patient. The subjects were divided into two groups, i.e., Group A (experimental group) and Group B (control group), with 15 subjects each.
METHODOLOGY
This study was comprised of 3 steps, 1. Pre-testing 2. Training Intervention 3. Post-testing Once the subjects were classified into these groups, an informed consent collected from them. Pretest was conducted on Group A and Group B using Hand Dynamometer for measuring Pain Free Grip Strength, Pressure Algometer for measuring pressure pain threshold and Patient Rated Tennis Elbow Evaluation Questionnaire for measuring functional disabiltiy.
After a brief demonstration about mulligan's mobilization with movement technique, myofascial release technique and conventional physiotherapy, Group A subjects were subjected to mobilization with movement technique, myofascial release technique and conventional physiotherapy including pulsed ultrasound therapy, stretching and strengthening of wrist flexors and extensors for 3 days per week for a period of 4 weeks with one session per day.
After a brief demonstration about conventional physiotherapy, Group B subjects were subjected to conventional physiotherapy including pulsed ultrasound therapy, stretching and strengthening of wrist flexors and extensors for 3 days per week for a period of 4 weeks with one session per day. 22 Mulligans mobilization with movement, which involves the application of lateral glide to the elbow joint, was sustained while an exercise, activity or movement was performed. Mobilization belt was placed around the patient's proximal forearm and across the therapist's shoulder while the distal humerus was stabilized with one hand. Lateral glide was applied to the forearm through belt and sustained for about 5-10 sec. While the patient performed repeated wrist extension. The lateral glide was released after the subject had achieved the pain free wrist extension. Six repetitions were performed with a 15 sec. rest interval between repetitions. International Journal of Medical and Exercise Science |2017; 3 (3) Page 331 2.MYOFASCIAL RELEASE TECHNIQUE 11 The subjects were in supine with affected side shoulder rotate internally, elbow flexion to around 15° and pronation, palm resting flat on table. Therapist stands at the side of table near shoulder and facing ipsilateral hand.
Procedure 1: Treating from the common extensor tendon to the extensor retinaculum of the wrist, the therapist began on the humerus, just proximal to the lateral epicondyle. The therapist used the fingertips to engage the periosteum and carried this contact inferior to the common extensor tendon and then down to the extensor retinaculum of the wrist.
Patients were trained to slowly flex and extend the elbow within an easy range of 5° to 10° during this procedure (5min, 2 repetitions).
Procedure 2:
Treating through the periosteum of the ulna, the therapist used the knuckles of the hand to work over the periosteum of the ulna. Patients were trained to do alternating ulnar and radial deviation of the wrist while periosteum of ulna being engaged. (5min,2 repetitions).
Procedure 3:
Spreading the radius from the ulna, the therapist contacted the head of the ulna with the finger pads of one hand and the dorsal tubercle of radius with the pads of the other. The therapist was engaged through to the periosteum and put a line of tension in a lateral and distal direction. This was carried for just a few centimeters with a firm intent to spread the bones apart (5min, 2 repetitions). Total 30 minutes session, 3 times a week for 4 weeks. 
4.STRETCHING EXERCISES 21
Stretching Exercises were given with patient seated and forearm pronated, elbow extended; the wrist being palmar-flexed using the other hand of patient or with the help of wall. This was held for 30 seconds and then released. Total: 10 stretch per session, Daily One session
5.STRENGTHENING EXERCISES 21
Strengthening Exercises were given with patient in seating position and isometric contractions with the elbow flexed to 90°, with the hand of unaffected arm applying manual resistance over the dorsum of the supinated arm of affected side. Pain free isometric contraction of the wrist extensors was initiated and held for 5 to 10 seconds. Total: 15contractions per session, Daily One Session. The above pre and posttest mean value tables 1 and 2 shows that both the groups show improvement in pain free grip strength, pressure pain threshold and functional disability. Table 3 shows that Group-A with MWM, MFR and conventional treatment shows better improvement than group-B subjects with conventional treatment.
RESULTS GROUP A (EXPERIMENTAL GROUP)

DISCUSSION
The purpose of this study was to examine the usefulness of the addition of Mulligan's mobilization with movement and myofascial release technique to recurrent chronic lateral epicondylalgia patients in the age group of 25-50 years, in improving painfree grip strength, pressure pain threshold and functional disability.
30 subjects fulfilling the inclusion criteria were included in the study and they were divided into two groups i.e., Group A and Group B with 15 subjects in each group. Each subject was well explained the procedure of the intervention and the possible risks involved. A written informed consent from each subject was obtained. Group A received Mulligan' mobilization with movement, and myofascial release technique in addition to Conventional treatment 14 affected arm of the subjects was used for the evaluation purpose.
All outcome measures were collected before and after the intervention protocol. Statistical analysis was done using software SPSS16 Version. In both groups, Wilcoxon signed rank test was used to compare pre and posttest values. The post test scores of both groups were analysed using Mann whitney u test. The results showed that after four weeks of mulligan's MWM and MFR technique, there was improvement in pressure pain threshold, pain free grip strength and functional disability in the participants.
CLE is a condition characterized by persistent pain, sensorimotor dysfunction, motor cortex reorganization and muscle imbalance. This results in pain, decreased grip strength and functional disability in recurrent chronic lateral epicondylalgia patients. Therefore recovery in these patients can be assessed using these parameters as outcome measures. Since CLE is a condition with complex aetiological and pathophysiological processes, a multimodal treatment approach which addresses articular, myofascial and nervous system dysfunction will be an effective treatment for recurrent chronic lateral epicondylalgia. Therefore, this study used a multimodal treatment which included Mulligan's MWM, MFR and conventional treatment together for recovery in recurrent chronic lateral epicondylalgia patients.
Hafizur Rahman et al 13 Beatriz Ruiz-Ruiz 20 states that the most sensitive localizations for PPT assessment were found in locations corresponding to the muscle belly of the ECRB in CLE patients.
The interventions used in this study are Muliigan's MWM, MFR and conventional treatment. The proposed mechanism lying behind Mulligan's MWM is of two concepts. One is positional fault and other is neurophysiological concept. A positional fault means condition in which the joint surface is not in a natural and congruent position, and it is not easily palpated nor readily detected by radiological examination. Such positional faults result in damage and strains. Therefore, the correction of positional fault through MWM encourages normal joint motion and joint fluid flow inducing recovery. MWM is considered to suppress excitation of the muscular origins of lateral epicondyle, and correct the positional fault of the humerus resulting from protective muscle spasms, thereby inducing normal arthrokinematic movement.
Mulligan's MWM is a useful technique for eliminating the pain of a previously painful active movement, in patients with chronic lateral epicondylalgia. It resulted in a significant increase in pain-free grip strength in chronic lateral epicondylalgia subjects. Mulligan's MWM performed for CLE takes place in two stages. First, therapist applies lateral gliding force to the patient's elbow, which has the effect of stretching the origin muscles of the lateral epicondyle .Second, the therapist applies passive lateral gliding force to the elbow while the patient actively makes a fist, and the patient's motion stretches the origin muscles of the lateral epicondyle. Therefore, muscle strengthening using these two treatment elements is considered to stimulate the Golgi tendon organs [GTO] in the tendons of these muscles .GTOs are positioned in series against contractile elements, and therefore they are stimulated both when the muscles are stretched and when they are contracted .GTO signals are transmitted to the spinal cord through the Ib afferent fiber, and suppress motor neurons through the synapses by means of inhibitory interneurons. Therefore major treatment focus of MWM is the correction of positional fault. This provides an alternative to the theories offered by Mulligan and Exelby, which place a positional fault or block of the joint as the source of the dysfunction in LE.
Myofascial release technique is effective in reducing pain and disability and in improving grip strength in chronic lateral epicondylalgia. MFR is more effective when compared with active release technique in CLE patients. MFR can alleviate fascial restrictions in CLE patients. With all the above findings it has been proved that the results of the present study have shown similar results with other studies which have been done using Mulligan's MWM and MFR in treatment of recurrent chronic lateral epicondylalgia.
Limitations of the study
 The maintenance and enhancement of long term treatment effects were not studied.
 Hand dynamometer used in this study was not very precise as it is manual hand dynamometer.
 Pressure Algometer used in this study was manual algometer.
 This study didn't include the effect of psychological factors on recovery in recurrent chronic lateral epicondyllgia subjects.
 Small sample size
Recommendations  Larger study involving an increased number of participants should be included.
 Further studies to determine long term effect of these techniques can be appreciated.
 Use of an electronic digital dynamometer is suggested to be used to measure grip strength as it may be more accurate.
 Use of an electronic pressure algometer is suggested to be used to measure grip strength, as it may be more accurate.  RCT can be done; the study should be repeated as double or single blinded study. This would eliminate any possible bias and allow for all patients to be treated in exactly the same manner, eliminating any possible placebo effects.
CONCLUSION
Based on the statistical analysis, the result of the present study shows that there is statistically significant difference in pain, grip strength and functional disability between pretest and post-test in both experimental and control group. Experimental group shows greater improvement in pain while measuring pressure pain threshold, grip strength while measuring using hand dynamometer and functional disability while measuring patient rated tennis elbow evaluation questionnaire than control group in subjects with recurrent chronic lateral epicondylalgia.
Thus the study concludes that Mulligan's mobilization with movement technique with myofascial release technique is very effective for improving pressure pain threshold, grip strength and functional disability in recurrent chronic lateral epicondylalgia patients.
